CONTEXT Buildings and learning spaces contribute in crucial ways to people's experiences of these spaces. However, this aspect of context has been under-researched in medical education. We addressed this gap in knowledge by using the conceptual notions of space and place as heuristic lenses through which to explore the impact of a new medical school building on student experiences.
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& Simon Kitto 2 CONTEXT Buildings and learning spaces contribute in crucial ways to people's experiences of these spaces. However, this aspect of context has been under-researched in medical education. We addressed this gap in knowledge by using the conceptual notions of space and place as heuristic lenses through which to explore the impact of a new medical school building on student experiences.
METHODS
We carried out an exploratory case study to explore the impact of a new medical school building on student experiences. Data were collected from archived documents (n = 50), interviews with key stakeholders (n = 17) and focus group discussions with students (n = 17 participants) to provide context and aid triangulation. Data coding and analysis were initially inductive and conducted using thematic analysis. After themes had emerged, we applied the concepts of boundary objects, liminal space and Foucault's panopticon to provide a framework for the data.
RESULTS There were specific visions and intentions for the place (the location) and space (the facilities) of the new medical school building (e.g. it was positioned to facilitate flow between educational and clinical settings). However, the unintentional consequences of the planning were that students felt disconnected from the wider university, trapped on the health care campus, and under pressure to behave not like students but in a manner they believed to be expected by clinical staff and patients.
CONCLUSIONS Despite much effort and a focus on creating an idyllic space and place, the new medical school had both positive and (unintentionally) negative impacts on student experiences. These findings highlight the importance of reflecting on, and exploring, how space and place may influence and shape students' learning experiences during the formative years of their development of a professional identity, a necessary consideration when planning new medical school learning spaces or changing these spaces. INTRODUCTION Rather than being 'just' background settings, 1 buildings and spaces contribute in crucial ways to people's experiences of these spaces. [2] [3] [4] [5] [6] In the clinical arena, wall maps, signage, artwork and directional footsteps act as landmarks to ease the patient's navigation through hospital physical spaces. 7 How wards are spatially configured impacts on relationships and interactions among patients, their carers and staff. 8 Space is also important in terms of the learning environment. 9, 10 For example, the function and influence of informal spaces in which students continue to learn outside the classroom (caf es, students' social spaces and staff coffee rooms within hospital wards) are significant factors in the breaking up of formal hierarchies. 11, 12 Moreover, space is not just a background against which students (and teachers) perform and neither does it function merely as a static repository into which to pour or contain them. 13 As space is filled with people acting out their lives, 14 the human experience of a place adds an essential -and location-or context-specific -dimension to understanding the implications of activities and relationships within a physical space. 3, 15 For example, the corridor spaces within the hospital environment act as important conduits for the exchange of clinical information 16 and serve as passageways for the 'hidden curriculum of productive corridor conversations' and informal teaching opportunities.
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Place can have various meanings: these range from those of a particular space (as above), to social settings (for everyday life activities, such as a medical school, a home or place of work) and to geographical locations (a building, a city, a country). What makes a place outstanding is not only its material form, but how it is understood, interpreted or experienced: the meaning and value that people associate with it and attach to it. 4, 9, 17 For example, a house is more than a building, it is (hopefully) a place of security, comfort and family life, imbued with memories. Therefore, as well as being a location in space, place is fundamental to a sense of belonging and provides a locus for identity. 6 Our knowledge of the space and place literature highlighted that although there is an emerging body of scholarly literature on the topics of space and place in medical education, [18] [19] [20] [21] this is a relatively new field of inquiry and one in which there are important gaps. One such gap refers to research looking at the impact of medical school buildings on students' learning experiences and the development of professional identity. Many medical schools are situated in aged, historically important buildings.
Other medical schools are investing in new buildings and spaces to meet the demands of contemporary medical education. 22, 23 Whatever the nature of the buildings, they are crucial contributors to students' learning and social experiences, 9, 10, 19 and actively provide social meaning and a sense of belonging. 1 The design of medical school buildings and where they are situated will contribute to professional socialisation and professional development. As a consequence, the ways in which physical spaces become specifically educational or learning places, how they are established in ways that enable or inhibit learning, how they create inequities or exclusions, or have unintended consequences on contemporary ways of thinking about learning spaces require in-depth consideration. 13 In response to calls to look more critically at how students experience both their medical school learning environment and university life, 24 we drew upon the conceptual notions of space and place as heuristic lenses through which to interrogate and understand how space and place may affect, and be affected by, the people who inhabit them. 24 We were presented with the ideal opportunity to do this when a new medical school teaching building was planned in one of our universities. We specifically focused on identifying and examining the intended and unintended impacts of a new medical school building on student experiences and practices.
METHODS

Study design
We used an exploratory case study design to examine how a medical school building or facility supports student experiences and professional development. A case study is described as 'an empirical inquiry that investigates a contemporary phenomenon in depth within its real-life context' 25 and is particularly useful when the boundaries between the phenomenon and context are not clear. 25 Using a case study approach allowed us to answer 'how' and 'why' type questions and to explore the experiences and perspectives of those involved in commissioning, designing and using the building.
The setting
The setting for the study was a medium-sized (approximately 180 students per cohort), statefunded medical school in the UK, with a 5-year undergraduate medical programme (MBChB). To provide context, brief histories and a comparison of the 'old' and the 'new' medical school teaching facilities are outlined in Box 1. The building is used largely for teaching in the early years of the MBChB programme and a small number of physician associate (PA) students. The building also hosts MBChB students in later years, professional development courses, and undergraduate as well as postgraduate medical assessments.
With reference to designing spaces for the networked learning landscape (or learning environment), 26 this study is set within the domains of building and campus scales.
Data collection
We utilised three data sources: (i) archived documents relating to the vision, intentions, design and planning of the new centre; (ii) interviews with key stakeholders involved in the centre planning and purpose, and (iii) focus group data from users (students). A triangulated approach was used as a means of seeking convergence and corroboration through the use of different data sources and methods. 27 By triangulating data, we attempted to provide 'a confluence of evidence that breeds credibility' 28 and guard against our findings being an artefact of a single method 29 and the concomitant lessening of the conceptual generalisability and transferability of the findings 30 that might inform the design of medical education learning spaces elsewhere in the future. Documents were sourced from the architect reports, building project proposals and medical school executive summaries of building plans. Approximately 50 electronic and hard copy documents were reviewed by the first author. These were arranged in context and chronological order and coded for analysis (see later).
Using a criterion-based and volunteer sampling strategy, 29 we purposefully targeted stakeholders who were central to the vision, planning and commissioning of the new centre, with the view that these individuals fulfilled our criterion of being able to provide credible information about the development of the learning space. 30 They included senior medical school faculty staff, physicians, scientists, social scientists and medical school faculty members in leadership roles.
Box 1 The 'old' versus the 'new' medical school
Until 2009, undergraduate medical teaching was spread across three campuses and a variety of buildings. For example, one building, on the periphery of the health care campus, was able to support small-group teaching, but not large-group activities or lectures. These were delivered on the main university campus (approximately 3 km away). Anatomy teaching was delivered on a third site (again, about 3 km away, but in a different direction to the main university campus). Students spent much time travelling between sites and there were few places in any of the buildings where they could congregate or study between classes. Several of the buildings were in an advanced state of disrepair and there was some urgency in moving teaching out of them to enable demolition or major renovation
The new medical school building was commissioned to bring all teaching (large-group, small-group, anatomy) into one contemporary teaching facility placed centrally on the health care campus. Concurrent with the design and implementation of the new teaching centre was a curriculum reform, one aim of which was to maximise the potential of the new building. For example, the alignment of the new build and the new curriculum enabled a move from a 'traditional' pre-clinical/clinical format to an integrated, systems-based curriculum using more student-centred and 21st century teaching processes (such as simulation and three-dimensional anatomy teaching)
The new centre is a five-storey, timber-clad building, with 6500 square metres of internal floor space and a central atrium that allows natural light into the heart of the building. It houses a variety of amenities and departments providing teaching and training facilities (e.g. anatomy laboratories, a simulated ward area, a large lecture hall, a conference room), areas for social interaction (e.g. a caf e used by medical school staff, students and members of the public), and flexible teaching, training and meeting rooms. Each floor has dedicated functions (e.g. anatomy, clinical skills) and also includes office space for staff associated with these core teaching and training functions
The recruitment of participants was conducted via e-mail. Positive responses were followed up by e-mail. These e-mails included further information about the study, and a time (and place) for a semi-structured, individual interview. Questions were designed to explore participants' perspectives on the aims, objectives, vision and intentions behind the commissioning of a new medical school facility. Some key individuals also took part in a follow-up interview conducted 4-6 months later to explore in more detail the themes from the initial interviews. In total, 17 individual interviews were conducted with 11 senior faculty staff (six men and five women) representing a diversity of backgrounds. When we report these data, we identify the participants as FSM (faculty staff member) 1, FSM 2 and so forth, to protect their anonymity. The median interview length was 43 minutes (range: 26-55 minutes), giving approximately 11 hours of interview data.
Finally, focus group interviews were undertaken in order to gain a rich understanding of students' experiences and views of their space and place of learning. 31 The semi-structured focus group questions were developed from the space and place literature, particularly studies with specific relevance to undergraduate medicine, 10, 18, 20, 24, 32, 33 and were also informed by our findings from the archived documents and key stakeholder interviews. Again using a criterion sampling strategy, we purposively targeted the two groups of students whose courses were delivered in the building (medical students and PAs). 29 Recruitment was as per that described for the interviews above.
Two focus group interviews were carried out with students. Focus group 1, with medical students, had eight participants (one male, seven female; three Year-1 students, two Year-2 students and one student from each of Years 3, 4 and 5). Focus group 2 involved nine PA students (two male, seven female). When we report these data we identify the focus group participants as FGMS 1 (focus group medical student number 1), FGPA 2 (focus group PA student number 2) and so forth, to protect their anonymity. The medical student focus group discussion lasted 64 minutes. The PA student focus group discussion lasted 82 minutes.
Data analysis
Documents were subjected to a directed content analysis 34 in order to contextualise the vision, intentions and plans for the new medical school space 35 and to illuminate and give insight into a diversity of meanings and understandings, from the intentions of the key designers to the experience of the targeted subjects of that design, the students themselves. We identified themes and highlighted illustrative data and exemplar quotations. All interviews were audiorecorded with participant permission and transcribed for analysis. Transcripts were entered into NVIVO Version 11.0 (QSR International Pty Ltd, Doncaster, Vic, Australia) qualitative data analysis software. Data coding and the analysis of transcribed interviews were performed inductively using thematic analysis to generate an initial coding scheme and to look for themes and patterns in the data. 36 Preliminary theoretical notes and memos were made to record first impressions and further thoughts. Codes were then sorted into categories based on how the different codes were related and linked. These categories were used to organise codes and to group them into meaningful clusters. 37 The analysis of transcripts was conducted iteratively until saturation was achieved (i.e. no new codes or themes were generated).
Sensitising concepts: boundary objects and liminal space
When themes were identified, we moved beyond preliminary thematic analysis to a more directed approach in order to critically analyse how the intentions and vision for the new school facility translated into practice. After much discussion of the data, we identified two sensitising lenses. Together these provided a framework with which to organise and interpret the data. First, we used the concept of boundary objects. 38 Boundary objects refer to objects that serve as interfaces between different communities of practice and that can hold different meanings and values for different people. 38 Boundary objects play a vital role by establishing a shared context between different parties and by allowing members of different groups to find common ground and to interact productively. 39, 40 They 'act as anchors or bridges, however temporary'. 40 Thus, boundaries are important because they connect communities and offer learning opportunities in their own right. However, 'boundaries can create divisions and be a source of separation fragmentation, disconnection, and misunderstanding. Yet, they can also be areas of unusual learning, places where perspectives meet and new possibilities arise'. 41 In relation to this, we also drew on the concept of liminality. A liminal space 42 is a transformative state in the process of learning in which there is a shift from one frame to another. This 'betwixt and between space', which is 'neither here nor there', can be experienced as creating vulnerability, but also as providing opportunity for transformation. 42, 43 Liminal space is defined as a space that is 'at the boundary of two dominant spaces, which is not fully part of either'. 44 Liminal spaces stand in direct contrast to dominant spaces (e.g. spaces which are defined by normal uses that typically have clear boundaries and where the practices within them are woven together with routines and social expectation 45 ).
Methodological rigour was ensured in a number of ways. 46 To ensure continuity, all interviews were undertaken by the first author. We considered our relationships and positions with the data continually and critically 47 in light of our different disciplinary backgrounds (nursing, psychology, medical sociology) and research perspectives (often working from different methodological and theoretical preferences) and how these might shape our coconstruction of the data. Furthermore, interpretative rigour was ensured through researcher triangulation whereby all researchers (authors) were involved in the analytical process of the study. 30 As a group, we met at regular intervals to discuss and carefully challenge the emerging interpretations through critical questioning. Preliminary data analysis was shared and discussed with colleagues outside the research team to explore whether or not the findings appeared credible and reasonable, and to further the crystallisation of the data analysis process. 48 
Ethics approval
Ethical approval from the Aberdeen University College of Life Sciences and Medicine Ethical Research Board and appropriate institutional consents were obtained in advance of primary data collection. Participants were provided with verbal and written assurances of anonymity, confidentiality and data security.
RESULTS
We identified three inter-relating themes from the interview and document data. These were: (i) the intentions of the architects and building designers; (ii) the emergence of boundary objects and liminal identities, and (iii) the unintended consequences of separation from the wider university community. These are presented below.
The intentions: a new heart for the health care campus
The new medical school building was envisioned as a significant and valuable asset in terms of its location and with respect to the facilities provided by the space and the activities it made possible.
The architects' design proposals revealed that the facility was intended to be an important focal point for the medical school community and its commissioning aimed to give a new lease of life to the health care campus:
The new building offers a tremendous opportunity to provide a new heart to the campus. . . This nostalgic notion of the village hall or church is a form of material culture that has significant meaning in the UK context. A village is a small settlement of houses and associated buildings usually situated in a rural setting. 49 Villages are selfcontained community settlements of people clustered around a central point, most often a church, a village hall or open public space, with the latter often referred to as a 'village green'. The village green or hall has been described as the physical and ideological centre of the community it serves, functioning to bring the local community together, to provide for interaction and to create community within that place. 50 This 'heart' metaphor encapsulates the envisioned context and positioning of the medical education facility and is the key principle from which the overarching objectives of the architects and key stakeholders stem. The architects intended not only that the new facility would be centrally important and prominent in its place on the health care campus (in terms of both stature and function), but also that it would enable those who studied there to have a sense of belonging to the (health care) community (Fig. 1) .
The key stakeholders also expected the centre to become much more than just a locus of teaching and learning activity:
[It] was going to be the kind of geographical centre of everything that we were trying to achieve. So, I think we were all, indeed, geographically, and almost spiritually, basing the new curriculum within the new building. So, it was both a geographical location as well as a home. (FSM 8)
The school building was built on a large tertiary health care campus. The campus encompasses several large separate hospital buildings housing different services (e.g. maternity, children, adult, cancer centre, inpatient and outpatient facilities, administrative services) all belonging to the UK's National Health Service (NHS). As Box 1 indicates, the previous medical school building had been located on the periphery of this campus, whereas the new one was positioned centrally, thereby supporting the analogy of a 'heart' and representing a stronger relationship between the medical school and the clinical environment:
The [school building] will forge important links between medical teaching and clinical practice, ensuring the University. . . retains its long history of excellence in health education. . . At the heart, [a] building. . . which acts as the physical and symbolic meeting point of the two institutions. . .
(Architects Report)
This statement highlights two different, but related, points. The location of the building was purposeful and was intended to encourage close connections between medical training (university) and the workplace (hospitals) and to provide a closer connection between students and patients. This would be supported by the location, in terms of the practicalities of '. . .ease of access for clinical staff and patients who may be involved in teaching. . .' (Medical School Executive Planning Paper).
The place of the medical school building and the building as an organisational structure enable it to play the role of a boundary object, the intention of which is to enable multiple practices (such as the theoretical and simulated learning activities provided in the medical school facility), to negotiate their relationships and connect their perspectives 41 to the real-life world of the clinical settings. More broadly, the school building was to 'act as a bridge' between the university and the NHS clinical teaching facility in order to connect these communities and to enable a space in which learning opportunities can occur and in which students can interact with patients early in their careers. 38, 51 However, there were unintended sociocultural consequences in terms of the learning experiences of students and their formations of the identities of both a medical professional and a university student.
Neither here, nor there: liminal spaces, liminal identities
Just as the architects and planners had imagined, the locality of the health care campus and its Figure 1 The medical education facility -at the heart of the health care campus proximity to the hospital helped some students feel part of the medical community: . . .so many patients walking around the site, even looking at medical students they expect them to be dressed a certain way. . . (FGMS 5) It seemed that close proximity to the hospital clinical environment had a direct effect on shaping students' professional identity and their sense of belonging to the medical community (whether they felt ready for this or not). This illustrates the importance of location: it matters and is closely connected with students' identity formation. 6, 9, 15 The new building allows teaching to be delivered in one place, rather than having students split between campuses as they had been previously (Box 1). However, an unanticipated and unintended consequence of this was that students felt disconnected and isolated from the wider university. For example, although students acknowledged the convenience of having everything on one site, many went on to express concerns about not being part of the main university community and 'missing out' on a full university experience: I think it [is] really nice to be in a purpose-built environment and you get the feeling that this building has been built for us. As per the concept of liminality, students felt both physically and symbolically separated from the wider university and betwixt two worlds. 42 It seemed that the medical school building, designed implicitly as a boundary object connecting the two major institutions or communities of the university and the NHS, was partially successful in doing so. Yet, in the landscape of the communities and boundaries, the students identified strongly with the local medical school facility but rather tenuously with the wider university. Rather than feeling like 'university' students, they felt like 'medical' students, surrounded by, and friendly with, only their 'own kind': This quotation illustrates how place (location) provides a strong sense of 'belonging' 6 and can be understood by the meaning and value that people associate with it and attach to it. 9 Some students perceived that the isolation had benefits in terms of encouraging close friendships among medical students:
Medical students are away from other. . . 
Panopticism and disconnection
This sense of isolation and entrapment can be viewed through Foucault's notion of the panopticon. This refers to a social and physical design that enables the control of its subjects (prisoners, patients, students) through separation and constant observation. 53 One of the key functions of the panopticon was to instil selfregulatory behaviours in a given population. 54, 55 This is reflected in the following quote, in which a respondent discusses that they had no choice but to fit within the medical/doctor mould:
It reinforces the whole, as a doctor you have a certain identity, and that starts from when you [are] a medical student, whether you like it or not. So you have to fit in with that mould. (FGMS 1)
Panopticism was also reflected in students' experiences of being in the shared social space of the building's caf e. Many described it as a place to which they would not choose to go for lunch, to relax or to catch up with friends. They expressed feeling restricted and guarded in conversations, even fearful of being watched and overheard sharing stories that could be misinterpreted and judged as not reflecting behaviour acceptable in a medical student: , the caf e was not experienced as such by students. Instead, it was somewhere in which they felt under surveillance and in which they had to self-regulate their behaviours. 54 Ironically, the building's panoptic function had the effect of achieving what the building could not; it served to connect the students to the university by pushing them to its 'heart', the main university library on the main campus. The library was the one place in which medical students felt connected to the wider university community and were able to escape from the medical school: Although the library was a place of study, it was also the 'bridge' between medical students and the wider university community:
[It] is probably what ties a lot of medical students to [the main] campus. . . (FGMS 5) DISCUSSION We report on a setting in which there were a number of specific good intentions for the place (the location) and space of a new medical school building. However, the reality as experienced by students did not wholly align with the intended vision of producing a physical and ideological centre. Students recognised the benefits of close proximity to the hospital, were aware that the medical school connected them with the hospital community of the local NHS (thus acting as a boundary object), and appreciated the convenience of having everything on one site and the modern facilities provided by the new medical school building. However, there were tensions between these advantages and their being disconnected from the rest of the undergraduate student community, missing out on the wider university experience and needing to act as a doctor as an early-years medical student. 56 This led some students to feel isolated and trapped, and fearful of being watched and negatively judged. This unintended effect of the new medical school structure and spatial location reflects anthropological analyses of the construction and lived experiences of village life, in which the inhabitants have been portrayed as largely isolated from the outside world and stifled to the point of suffocation. [57] [58] [59] In this sense, it could be argued that the intentions of the architects to simulate a village atmosphere were actually quite successful. However, in focusing on the purely positive aspects of a 'village green' effect, the architects and building planners did not step back and consider the potential negative, unexpected impacts of their design.
Student adaptation to this 'insulated life' 60 included behaving in certain ways within the confines of the medical school and finding their own boundary place/object in the form of the university library on the main campus. This provided an intersection between two worlds, those of being, respectively, a medical student and a university student. In short, it seemed as if students were caught between two identity performances in two different spaces that afforded them differential opportunities to become and feel like a university student, or a trainee doctor.
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Lovell 52 also found that geographical separation from the university campus led to enforced isolation for students, but, in his study, students perceived such isolation as positive and self-sustaining (e.g. by supporting the establishment of peer support networks). These different findings may reflect differences in the respective student populations: Lovell looked only at final-year medical students, those who were embedded into the clinical years in a traditional pre-clinical/clinical programme, whereas the majority of our own student participants were from early-years groups, which spend more time in the medical school than in clinical environments and are further away from 'becoming a doctor'. 63 Nordquist and Laing 19 suggest that the most important step in the creation of a new learning environment is the successful communication of the educational vision contained within the curriculum to the architect. Our document analysis indicated that educational faculty staff and architects had worked together on the design, plans and vision for the school facility. Unfortunately the views of an important stakeholder -the student body -were lacking. Whether their inclusion would have changed things is unknown but we would urge that others consider involving students when planning and evaluating the formation of learning spaces. What was also lacking was a sensitisation to the sociocultural aspects of both material building design and medical education, particularly when they are intertwined. Buildings are a form of material culture 64 that both represent and provide the conditions for the (re)production of community and individual identity, particularly in medicine. Without this sensitivity, we will continue to create unintended consequences such as those outlined in this study and will be blind to them and their potential adverse effects on professional identity formation processes amongst medical students. 65 This study raises interesting questions on how medical students and future medical practitioners are shaped by space and place. We propose that learning in a silo may lead to problems in interprofessional working further down the line. 24 Moreover, it may be that physical distance and isolation from the wider university reinforce a perception that medical students are in some way different or special. 52 Could such separation and learning space silos contribute towards the influence of the hidden curriculum? 66 We are also concerned about whether students are subject to unnecessary mental health stressors that relate to their management of the liminal identity linked to this enforced separation. Medical students experience higher rates of depression than the general population. [67] [68] [69] Might this be related to the very location of medical learning spaces? Are these potential issues outweighed by the advantages of close proximity to health care environments? What are the effects of a lack of exposure to the diversity of a student community on campus and the development of social competence with people from other backgrounds? Moreover, does being separate from the milieu of the broader university life affect students' ability to work with members of other professions and to gain life skills in dealing with cultures other than that into which they are being inculcated? Does this also impact on their professional identity formation and, if so, in what ways? Furthermore, what impact might this have on students' effectiveness in their patient encounter skills? We cannot answer these questions but we invite others to consider them in future studies.
The case study approach allowed us to explore the impact of a new medical school building on student experiences. 25 Our study was carried out in one context, which may limit its generalisability. 70 However, the purpose of the single case study is to expand and generate theory, rather than to prove theory or 'statistical generalisation'. 25, 71 Methodological and data triangulation allowed for the development of a deeper understanding of the phenomena, rather than a potential bias resulting from the use of a single method, 25, 30 to check interpretation and to reveal and verify alternative meanings. 71 The sensitising concepts of boundary objects and liminality illuminated certain aspects of the data; 72 another lens might have emphasised different aspects of the problem, such as identity formation, and the nature of the power relationships and social dynamics between the architects and those commissioning the medical school.
CONCLUSIONS
The current study joins an existing conversation on the topic of the space and place of learning in medical education. 10, 20, 24, 52, 73, 74 Our empirical data expand this conversation, providing insight into the process of implementing the vision of a new learning space and the resultant experiences and perceptions of students studying in that place. We have shown that 'place is remarkable, and what makes it so, is an unwindable spiral of material form and interpretative understandings or experience'. 4 We urge those involved in planning medical school spaces to continue this discussion by reflecting on and exploring how space and place may influence and shape students' learning experiences.
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